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Research Questions
• Under what conditions does multinationality (=
manufacturing operations in multiple countries) provide firms
greater effective flexibility to respond to (cost)
shocks, reducing ‘downside risk’ (=mitigating negative
earnings effects)

• What factors shape the multinationality—downside
risk relationship?
Multinationality

Downside Risk

Contingencies?
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Theoretical Background
• Real options theory
– Switching options in MNCs allow the firms to shift value chain
activities across their networks of international operations in response
to changes in factor and product market conditions in different
countries (Kogut 1983, Kogut & Kulatilaka 1994)
– Firms that have invested in a ‘porfolio’ of affiliates: have a portfolio of
switch options that is valuable under macroeconomic uncertainty.
They can exercise these options in case of macroeconomic shocks
and divergence
 MNCs can therefore enjoy operating flexibility and reduce downside
risk (Huchzermeier & Cohen 1996, Dasu & Li 1997)

• Empirical findings: mixed
– Multinational investment reduces MNCs’ economic exposure to
foreign exchange rate movements, but multinationality is not
associated with lower downside risk (Reuer & Leiblein 2000)
– The relationship between downside risk and multinationality is Ushaped, and downside risk is also affected by characteristics of the
affiliate portfolio (Tong & Reuer 2007)
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Assumptions in the Literature
Prior research applying option theory assumes that:
•
•

Increased multinationality provides the MNC with more valuable
opportunities for shifting value chain activities
The MNC’s internal organization allows it to effectively coordinate its
geographically dispersed affiliates to leverage the potential shifting
opportunities

Contribution of our paper:
•
•

Explicit consideration of real options theory’s assumptions and
boundary conditions in its applications to MNCs:
External environment:
- Is there scope for production shifting within the portfolio of affiliates?
 Correlation in real labor cost in the MNCs’ host countries (portfolio sub-additivity)

•

Organizational factors (control and coordination)
- Firms need to be able to exercise the options and reap the benefits of the switching
opportunities: this requires global coordination and control over affiliates
 Equity share in the portfolio of affiliates; expatriate assignments in overseas affiliates
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The External Environment – “Subadditivity” in
Option Portfolios
•

The value of the individual options [e.g., V(A), V(B)] in an option
portfolio may not be fully additive: V(A,B) < V(A) + V(B)

•

Such “subadditivity” can be observed within the MNC’s option
(affiliate) portfolio, due to potential correlations in input cost
conditions across the host countries (Belderbos & Zou 2009)

•

The greater the subadditivity within the MNC’s option portfolio, the
smaller the contribution of the individual option to the portfolio’s
switching option value, and thus the weaker the impact of increased
multinationality on downside risk reduction
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Source of Subadditivity

•

Input cost conditions
– MNCs are well positioned to exploit imperfect correlations in
input cost in different home countries (Kogut & Kulatilaka 1994)
– Real labor cost is one of the major cost elements in multinational
manufacturing (Kouvelis et al. 2001), but real labor costs in
different host countries may be highly correlated (Belderbos &
Zou 2009)

•

H1: The negative impact of multinationality on downside risk is
stronger for firms with a less subadditive option portfolio (i.e., firms
operating in host countries with relatively low correlations in labor
costs).
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Organizational factors (I)
• Subsidiary ownership and control
– The degree to which an MNC can achieve flexibility and downside
risk reduction depends on the distribution of incentives and control
throughout the firm’s network of affiliates
– Due to shared ownership and the often disparate incentives
between the partners, affiliates with lower equity stake are less able
to respond swiftly to environmental changes compared to affiliates
with higher equity stake.
– The MNC needs to maintain a high degree of control over its
affiliates to effectively coordinate the operations (Belderbos & Zou
2007, Tong & Reuer 2007); such coordination is more attainable
when there are affiliates with higher equity stake in the firm’s affiliate
portfolio

•
•

H2a: The negative impact of multinationality on downside risk is
stronger, the greater the firm’s equity share in its portfolio of foreign
affiliates.
H2b: The moderating effect of equity share on the relationship
between multinationality and downside risk in H2a will be greater for
firms with a less subadditive option portfolio.
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Organizational factors (II)
Expatriate assignment

•
•

– Prior conceptual work has emphasized the importance of HRM
systems for MNCs to coordinate dispersed affiliates and achieve
operating flexibility(Kogut 1985, Kogut & Kulatilaka 1994)
– The assignment of expatriates to an affiliate helps to ensure that the
way the affiliate is managed is in line with the interest of the parent
company (O’Donnell 2000, Belderbos & Heijltjes 2005)
– Greater assignment of expatriates in overseas affiliates can
strengthen the MNC’s control and coordination of its network of
multinational operations, so that the switching options will be
managed consistent with the firm’s global interest
Hy3a: The negative impact of multinationality on downside risk is
stronger, the greater the firm’s assignment of expatriates in its portfolio of
foreign affiliates.
H3b: The moderating effect of expatriate assignment on the relationship
between multinationality and downside risk in H3a will be greater for
firms with a less subadditive option portfolio.
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Sample and Data
•

•

•

Sample
– 1,010 Japanese publicly-listed MNCs that operated at least one
overseas manufacturing affiliate during 1985-2006
– 10,799 firm-year observations for the time window 1990-2006;
we used a five-year time window (1985-1989) in order to
calculate the dependent variable Downside Risk
– Panel dataset for the period 1990-2006
Data sources
– FDI information: “Directory of Overseas Affiliates” published by
Toyo Keizai
– Financial information: Development Bank of Japan
– Host country variable measurement: various data sources such
as World Bank, ILO
Methods
– Fixed effects panel estimator: control for unobserved firm
heterogeneity: examine ‘within variation’ in firm performance
– Split sample tests for H2b and H3b: estimate separate models
for low and high sub-additivity affiliate portfolios
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Variables and Measurements
•

Dependent variable: performance (ROA) deviation from industry mean
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Independent variables
– Multinationality: # of host countries in which the MNC operates
manufacturing affiliates
– Sub-additivity: Correlation in real labor cost: average past 5-year
correlation between the annual dollar manufacturing wages of the
host countries
– Equity stake: the Japanese firm’s average equity stake in its
portfolio of foreign manufacturing affiliates.
– Expatriate Ratio: the average expatriate ratio in the firm’s
manufacturing affiliates
Control variables
– Export Intensity, Firm Size, organizational Slack, Tobin’s q,
product diversity, International Experience, time dummies
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Table 1 Numbers of Firms and Foreign Affiliates by Industry

Industry
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Foods and tobacco
Textiles
Wood and wood products
Pulp, paper, and paper products
Printing
Chemicals
Petroleum refining
Rubber products
Ceramics, stone, and clay products
Iron and steel
Non-ferrous metals
Fabricated metals
General machinery
Electrical machinery
Transport equipment
Precision instruments
Miscellaneous
Total

Number of Firms
1990
2006
33
68
15
38
0
4
7
14
0
8
42
117
0
1
7
16
16
33
16
25
16
25
8
37
45
120
69
145
26
99
14
30
11
57
325
837

Number of Affiliates
1990
2006
110
273
53
269
0
6
16
56
0
48
188
651
0
1
36
111
65
226
56
118
99
239
19
70
147
588
326
910
190
935
36
108
18
226
1,359
4,835
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Table 2 Number of Foreign Affiliates by Region

Region / Country
Asia
China
Taiwan
Thailand
Europe
North America
United States
South America
Africa
Oceania
Total

1990
806
34
156
161
151
294
247
64
11
33
1,359

2006
3619
1438
297
527
448
607
527
90
13
58
4,835
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Table 3 Descriptive Statistics
Panel A: Full sample(N=10,799)
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Table 3 Descriptive Statistics
Panel B: High Cost Subadditivity Subsample (N=5,399)
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Table 3 Descriptive Statistics
Panel C: Low Cost Subadditivity Subsample (N=5,400)
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Table 4 Correlations
Panel A: Full sample(N=10,799)
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Table 4 Correlations
Panel B: High Cost Subadditivity Subsample (N=5,399)
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Table 4 Correlations
Panel C: Low Cost Subadditivity Subsample (N=5,400)
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Table 5A Fixed Effects Panel Estimation of Downside Risk
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Table 5B Fixed Effects Panel Estimation of Downside Risk
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FIGURE1 The Effect of Multinationality on Downside Risk
at Different Levels of Equity Share for the Low Cost Subadditivity
Subsample
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FIGURE 2 The Effect of Multinationality on Downside Risk
at Different Levels of Expatriate Ratio for the High and Low Cost
Subadditivity Subsample
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Conclusions
Contributions of the paper:
– Explicit consideration of real options theory’s assumptions and
boundary conditions in its applications to MNCs: Portfolio subadditivity and internal organization
– Interaction of host country environmental conditions (affiliate
portfolio and host country heterogeneity) and organizational
factors (expatriate assignments, equity share) determines
downside risk mitigation
 Explains the mixed findings on real options theory and MNCs in prior
studies

– More general implications for research on multinational firms’
performance more generally (e.g. Hitt, 1997; Qian, 2010)
 Should be examined by taking into account characteristics of
the portfolio of affiliates and host country environments, as
well as cross-border organization within the firm
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Conclusions II
– Effective control through high equity shares in affiliates is often

necessary to achieve operation flexibility
– Dispatching experienced expatriates in different host countries
facilitates coordination and exploitation of switching options
 While this helps to contain downside risk, both operational
strategies come at a cost (higher expatriation costs, greater
financial investments)
 Firms have to give balanced attention to containing the
downside of multinationality, and benefitting from upside
potential
 Note: multinationality with additive affiliate portfolios reduces
downside risk, but does not increase overall performance
generally
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Further research
 Examine roles of more specific organizational processes in
affiliates: e.g. control systems, compensation policies, and
incentive schemes: case studies or special surveys
 Examine actual shifting by MNEs of production across affiliates
in different countries in response to cost changes will provide
more direct insights. This should include analysis of relevant
moderators, among which:
 Control & coordination (equity stake, controlling positions of
expatriates), but also similarity of production facilities / products
manufactured, exportability/transport costs of products
manufactured, etc.
 Interesting possible implementation through analysis of METI
surveys among Japanese multinationals?: expatriates’ positions,
detail of products manufactured, export orientation, and value
added are available
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Thank you for your
attention
Comments and questions are welcome
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